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Varicella-Related Deaths Among Adults — 
United States, 1997 


During January-April 1997, state health departments reported three fatal cases of 
varicella (chickenpox) to CDC. All three cases occurred in young adult women who 
were unvaccinated and susceptible to varicella and who were infected by exposure to 
unvaccinated preschool-aged children with typical cases of varicella. This report sum- 
marizes these three cases, which indicate that preventable varicella-related deaths 
continue to occur in the United States. In addition, the report re-emphasizes the rec- 
ommended strategies for preventing varicella. 


Case 1 

On January 19, 1997, a 23-year-old woman in good health had onset of a classic 
varicella rash. In early January, her 2- and 5-year-old unvaccinated children had had 
varicella. On January 22, she had onset of shortness of breath and hemoptysis. When 
she was admitted to a local hospital on January 23, a chest radiograph indicated dif- 
fuse alveolar density consistent with varicella pneumonia, and treatment was initiated 
with oxygen and intravenous acyclovir. Her condition worsened, and she required in- 
tubation several hours after admission. Because of increasing respiratory distress, she 
was transferred to a referral hospital where treatment continued with oxygen, anti- 
biotics, and intravenous acyclovir. On January 31, her rash became hemorrhagic, and 
she developed disseminated intravascular coagulation (DIC) and renal failure, fol- 
lowed by progression to multiple system failure; she died on February 2. Varicella 
zoster virus was Cultured from skin lesions and from a tracheal aspirate. 


Case 2 

On March 11, 1997, a 25-year-old woman in good health had onset of a classic 
varicella rash, fever, and headache. Her 4-year-old unvaccinated child had had onset 
of a varicella rash on February 23. On March 12, the woman had onset of cough, and 
on March 13, shortness of breath. On March 14, she sought care at a local emergency 
department (ED) because of increasing respiratory difficulty and confusion. Chest 
radiograph indicated bilateral infiltrates consistent with varicella pneumonia, and 
arterial blood gases indicated hypoxemia. Varicella encephalitis and pneumonia were 
diagnosed; she was admitted to the hospital, and treatment was initiated with oxygen 
and intravenous acyclovir. Four hours after admission, her respiratory difficulty 
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increased, and she required intubation. On March 15, a computerized tomography of 
the brain revealed severe, diffuse cerebral edema, and she developed renal failure and 
coma. On March 16, she was transferred to a referral hospital for renal dialysis; an 
electroencephalogram indicated absence of electrical brain activity, and repeat chest 
radiographs indicated diffuse infiltrates. She died on March 17. 


Case 3 

On April 3, 1997, a 32-year-old woman with Crohn's disease sought medical evalu- 
ation at a local ED because of onset of abdominal and back pain. On March 7, therapy 
was initiated with 40 mg prednisone daily for an exacerbation of her Crohn's disease. 
By April 3, her steroid therapy had been tapered to 20 mg prednisone daily. On physi- 
cal examination, she had mild, generalized abdominal tenderness with no specific 
signs or abdominal guarding. She was afebrile, and a white blood cell (WBC) count 
was normal. A benign abdominal syndrome was presumptively diagnosed, and she 
was discharged. 

Her symptoms persisted, and on April 4, she sought medical evaluation at the of- 

fice of her health-care provider. Findings on physical examination were unchanged. 
Although an abdominal radiograph, abdominal and pelvic ultrasounds, and a WBC 
count were normal, because of her underlying medical condition, she was referred for 
surgical consultation. On April 5, the abdominal pain persisted, and she returned to 
the ED for evaluation. A WBC count was 15,000/mm? (normal: 3200-9800/mm3), and 
she was admitted to the hospital. Diagnoses of colitis and ileitis with possible perfora- 
tion and intraabdominal abscess were considered, and treatment was initiated with 
broad-spectrum antibiotics. On physical examination, a maculopapular, vesicular rash 
with crusted lesions was observed on her trunk, head, and neck. Varicella was pre- 
sumptively diagnosed, and she was placed in isolation. The patient reported that she 
had had onset of a mild macular, nonpruritic rash on her back on April 3 and that she 
had been exposed on March 12 and 13 to her 4-year-old unvaccinated niece with 
varicella. On April 6, the vesicles became hemorrhagic, and she began bleeding from 
intravenous sites. She rapidly developed hypotension and DIC, and died from shock 
the same day. On autopsy, evidence of viral inclusion bodies in multiple organs was 
consistent with varicella, and varicella was determined to be the cause of death. 
Reported by: B Watson, MBChB, K Goodnow, MPH, R Levenson, MBA, City of Philadelphia Dept 
of Public Health, Pennsylvania. R Todd, DrPH, D Nelson, D Banghart, MSPH, State Health Div, 
Nevada Dept of Human Resources. Child Vaccine Preventable Disease Br, Epidemiology and 
Surveillance Div, National Immunization Program, CDC. 
Editorial Note: The three cases described in this report indicate that, despite the licen- 
sure of varicella vaccine in 1995 (7) and availability of antiviral therapies since the 
early 1980s, varicella-related deaths continue to occur in the United States. Varicella 
national mortality data for 1990-1994 indicate that, although <5% of varicella cases 
occur among adults aged >20 years, 55% of varicella-related deaths occur among per- 
sons in this age group (CDC, unpublished data, 1997). During the prevaccine era in the 
United States, approximately 4 million varicella cases were reported annually, includ- 
ing 4000-9000 hospitalizations and 100 deaths. 

Varicella vaccine has been available since March 1995 and is approved for use in 
healthy susceptible persons aged >12 months (7). All children should be routinely 
vaccinated at age 12-18 months, and all susceptible children aged 19 months- 
13 years should be vaccinated by their 13th birthday (1-3). For persons aged 
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213 years, the priority group for vaccination includes those who are susceptible 
and who are close contacts of persons at high risk for serious complications (e.g., 
health-care workers and family contacts of immunocompromised persons); however, 
all susceptible adults may be vaccinated (1,3,4). Because varicella vaccine is an at- 
tenuated live virus preparation, it is contraindicated for immunocompromised per- 
sons, including those receiving immunosuppressive medications (e.g., systemic 
steroids >2 mg/kg bodyweight per day or a total of 20 mg prednisone per day).* 
Therefore, the most effective method to protect immunocompromised persons is to 
ensure that their potential susceptible contacts have been vaccinated (7). 

Based on data obtained from three U.S. sites participating in active surveillance for 
varicella (West Philadelphia, Pennsylvania; Travis County, Texas; and Antelope Valley, 
Los Angeles County, California), 09-20% of 2-year-olds received varicella vaccine dur- 
ing 1995-1996 (CDC, unpublished data). Potential barriers to achieving high coverage 
levels with this vaccine include the perception that varicella is mild and vaccination is 
not warranted, concerns about long-lasting immunity and effectiveness of the vac- 
cine, stringent vaccine storage and handling requirements, vaccine availability and 
cost, inadequate insurance coverage (5 ), and the inherent lag-time in fully incorporat- 
ing a new vaccine into existing vaccination programs. A recent survey of Connecticut 
physicians’ knowledge, attitudes, and practices regarding recommendations from the 
Advisory Committee on Immunization Practices (ACIP) and the American Academy of 
Pediatrics (AAP) for universal varicella vaccination of infants suggested similar barri- 
ers to vaccine use; in addition, physicians who disagreed with the ACIP and AAP rec- 
ommendations were less likely to use the vaccine than those who agreed with the 
recommendations (Connecticut Department of Public Health, unpublished data, 1996). 
Public health agencies can address perceived barriers by educating health-care 
providers and the general public about the following: complications associated with 
varicella, especially in adults; the availability of a vaccine highly effective against se- 
vere disease (7); evidence indicating long-lasting vaccine-induced immunity (6,7); 
and the importance of early antiviral treatment for adults and others with cases of 
varicella who are at high risk for complications of disease. Beginning in 1997, inclu- 
sion of reporting of varicella vaccine coverage in version 3.0 of the Health Plan 
Employer Data and Information Set (HEDIS) also should assist in accelerating imple- 
mentation of varicella vaccination in managed-care organizations. 

At least three recommended strategies can assist in preventing varicella-related 
deaths among adults. First, antiviral therapies should be used more optimally. 
Varicella zoster immune globulin (VZIG) is recommended for postexposure prophy- 
laxis in susceptible persons at greater risk for serious complications from varicella, 
such as immunocompromised persons (e.g., persons with human immunodeficiency 
virus infection/acquired immunodeficiency syndrome, malignancies, or receiving ster- 
oid therapy). Although VZIG is effective in reducing the severity of varicella when ad- 
ministered up to 96 hours after exposure, the agent should be administered as soon 
as possible after exposure (7). If varicella develops, infected persons may benefit 
from effective therapies that reduce disease severity and complications (e.g., acyclovir 
[8 }). For maximum benefit, such therapy should be initiated within 24 hours of rash 


*The exception is children with leukemia in remission who may be administered the vaccine 
under a strict protocol. A clinical trial is under way testing the safety and efficacy of the vaccine 
in asymptomatic children with human immunodeficiency virus infection/acquired immunode- 
ficiency syndrome. 
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onset or as soon thereafter as possible. Second, susceptible adults should be vacci- 
nated with varicella vaccine. Approximately 95% of U.S. adults have acquired natural 
immunity to varicella (9); therefore, only a small proportion of adults need to be vac- 
cinated. Because only approximately 10%-30% of adults with negative or uncertain 
histories for varicella are actually susceptible (7), serologic testing followed by vacci- 
nation of identified susceptible persons may be more cost effective for adults than 
administration of two doses of vaccine to adults with negative or uncertain histories 
for varicella. Two of the decedents in this report were eligible for varicella vaccination. 
Third, susceptible children should receive routine vaccination for varicella. Although 
both ACIP and AAP recommend routine or universal varicella vaccination by age 12- 
18 months, both permit vaccination of susceptible children at any age (7-2). All three 
deaths in this report may have been prevented by vaccinating the preschool-aged 
family members to whom the decedents had been exposed. 

A comprehensive assessment of the impact of varicella vaccination on varicella- 
related morbidity and mortality will require establishing surveillance systems to moni- 
tor incidence, hospitalizations, and deaths from varicella. Consequently, state public 
health agencies are encouraged to initiate ongoing surveillance; investigate all 
varicella-related deaths; and consider establishing reporting systems for varicella 
cases in schools, day care centers, health-care provider offices, or hospitals. 
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Tornado-Associated Fatalities — Arkansas, 1997 


On March 1, 1997, approximately nine tornadoes originating from two separate 
thunderstorms swept across Arkansas, from Hempstead County in the southwest to 
Clay County in the northeast (approximately 260 miles) (Figure 1). The tornadoes 
caused 26 deaths and an estimated $115 million in property damage, reflecting 
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FIGURE 1. Number of tornado-related deaths, by county — Arkansas, 1997 
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damage to residences, nonresidential buildings, bridges, and roads and agriculture 
and timber losses. The strongest tornadoes touched down southwest of Little Rock in 
Clark, Saline, and Pulaski counties; the estimated widths of the tornado paths ranged 
from 2 to 1 mile, and wind speeds were >200 miles per hour (National Weather Ser- 
vice [NWS], unpublished data, 1997). This report summarizes circumstances of the 
tornado-associated fatalities from information collected by the American Red Cross 
(ARC); 14 of the 26 fatalities occurred among persons who were in mobile homes. 
ARC collected data about fatalities associated with the tornadoes by contacting 
area hospitals and medical examiner’s and coroner's offices in affected counties. 
Fatalities were verified by death certificates obtained from the Arkansas Department 
of Vital Statistics. A total of 26 fatalities resulted from injuries sustained during the 
tornadoes; one additional death resulted from electrocution during storm-related 
clean-up activities in Pulaski County. Twenty-two deaths occurred in the three most 
heavily affected counties (Clark, Saline, and Pulaski) (Figure 1). Decedents’ ages 
ranged from 14 to 79 years (median: 48 years) (Table 1), and 14 were male. When tor- 
nadoes touched down, 14 of those who died were in mobile homes; four, in single- 
family dwellings; three, in nonresidential buildings; three, in motor vehicles; and 
two, outdoors. Most deaths resulted from multiple injuries; head injuries were 
specifically listed in 14 deaths. Twenty-two persons died at the scene of injury; three 
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TABLE 1. Tornado-related deaths, by time and county of death and decedent's age, 
sex, location when injured, and nature of injury — Arkansas, 1997 





Time/County Age Sex Location when injured Nature of injury 

Impact 
Clark Mobile home Trauma impact 
Clark Mobile home Trauma impact 
Clark Mobile home Trauma impact 
Clark Mobile home Trauma impact 
Clark Office building Trauma impact 
Clark Motor vehicle Motor-vehicle crash 
Saline : Mobile home Multiple head and internal injuries 
Saline Mobile home Multiple head and internal injuries 
Saline Mobile home Multiple head and internal injuries 
Saline Mobile home Multiple head and internal injuries 
Saline Mobile home Multiple head and internal injuries 
Saline Mobile home Multiple head and internal injuries 
Saline 5 Mobile home Multiple head and internal injuries 
Saline ] Mobile home Tornado, not otherwise specified 
Saline Single-family home Multiple head and internal injuries 
Saline Single-family home Multiple head and internal injuries 
Pulaski* Mobile home Closed head injury; multiple trauma 
Pulaski Single-family home Multiple blunt force head trauma 
Pulaski Single-family home Multiple biunt force head trauma 
Pulaski Store Tornado, not otherwise specified 
Pulaski* - Motor vehicle Multiple blunt force trauma 
Jackson* ! Mobile home Tornado, not otherwise specified 
Jackson g Outdoors, ditch Multiple head and internal injuries 
Jackson Outdoors Tornado, not otherwise specified 
Greene*' Building Massive head injury 
Pope Motor vehicle Cardiopulmonary arrest; massive 

thoracic trauma 





Clean-up 
Pulaski 35 M Outdoors Electrocution 





* Died at or while being transported to a hospital 
"Death occurred the day after the tornado 


Source: American Red Cross-CDC Health Impact Surveillance System for Disasters 


died at or while being transported to a hospital; and one died in a hospital the follow- 
ing day. 

ARC reported 400 nonfatal injuries that were treated at area emergency depart- 
ments. Of these, 296 (74%) persons were treated and released, and 104 (26%) required 
hospitalization. 

Interviews with family or neighbors of 10 (71%) decedents revealed that the mobile 
homes in which these deaths occurred (both in parks and stand-alone mobile homes) 
lacked access to underground storm shelters. Reports from local public health officials 
indicated that the remaining four mobile homes in which deaths occurred also prob- 
ably did not have storm shelters (family or neighbor contacts for these decedents 
could not be located). 

On the day of the tornadoes, the NWS issued storm warnings to 55 Arkansas coun- 
ties, including tornado warnings in 33 counties. Lead time between warning issuance 
and tornado touchdown was 15 minutes for most affected counties. Lead times for all 
counties in which death or injury occurred ranged from 18 to 32 minutes (NWS, 
unpublished data, 1997). Warning systems varied by county but generally consisted 
of warning sirens supplemented by television and/or radio bulletins. CDC and the 
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Arkansas Department of Health are conducting a survey to evaluate public awareness 
and response to the tornado warnings during this disaster. 

Reported by: Health depts in Pulaski, Saline, and Clark counties; TM Holmes, PhD, SB Nichols, 
MD; T McChesney, DVM, State Epidemiologist, Arkansas Dept of Health. American Red Cross 
Disaster Health Svcs, Falls Church, Virginia. National Weather Service, National Oceanic and 
Atmospheric Administration, US Dept of Commerce. Maternal and Child Health Br, Div of 
Nutrition and Physical Activity, National Center for Chronic Disease Prevention and Health 
Promotion; Health Studies Br, Div of Environmental Hazards and Health Effects, National Center 
for Environmental Health, CDC. 

Editorial Note: In the United States, tornadoes cause an average of 51 deaths and 
approximately 1000 injuries each year (7). Occupancy of a mobile home is an impor- 
tant risk factor for tornado-related deaths and injuries (2-4), and the presence of 
on-site storm shelters in mobile-home parks is effective in reducing tornado-related 
injury and death (4). 

During the storm in Arkansas on March 1, more than half of the fatalities occurred 
among persons in mobile homes, and persons in these structures did not have ac- 
cess to storm shelters. To reduce injury and death from tornadoes, strategies and 
efforts are needed to provide residents of mobile homes with access to underground 
shelters. Other needs include evaluation of public-education campaigns and shelter- 
seeking behaviors; during a storm in Alabama in 1994, only 31% of persons who heard 
a tornado warning sought shelter (5). Public health departments should assist with 
efforts to improve public awareness of safety measures that will reduce injury and 
death during a tornado. For example, local public health clinics are a setting for dis- 
tributing educational brochures that outline tornado safety guidelines (see box). Pub- 
lic awareness or education campaigns should specifically target residents of mobile 
homes. 
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Recommendations for Persons in Areas Under a Tornado Warning 


Move from homes and buildings to basements or underground shelters. 


lf underground shelters are unavailable, move to interior rooms or hallways on 
the lowest floor and get under a piece of sturdy furniture. 


Leave vehicles and lie flat in nearby ditches or depressions. 
Leave mobile homes and move to underground shelters. If underground shel- 
ters are unavailable, lie flat in nearby ditches or depressions. 


Source: National Weather Service and CDC (6,7). 
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Sustained Transmission 
of Nosocomial Legionnaires Disease — Arizona and Ohio 


In 1996, two hospitals reported sustained transmission of nosocomial Legionnaires 
disease (LD). The hot water distribution systems in each hospital were implicated as 
the sources of infection. This report summarizes investigations in these two hospitals 


by hospital personnel, state and local health officials, and CDC and efforts to control 
transmission. 


Arizona, 1987-1996 

In 1996, eight cases of nosocomial LD were diagnosed among cardiac and bone 
marrow transplant patients at hospital X. Possible nosocomial LD was first reported at 
hospital X in 1979, but no source had been identified. Intensified surveillance for noso- 
comial LD was initiated after the first three case-patients were identified in 1996. 

A case of definite nosocomial LD in a hospital X patient was defined as respiratory 
illness with a new infiltrate on chest roentgenogram occurring after >10 days of con- 


tinuous hospitalization for a nonpneumonia illness and laboratory confirmation of le- 
gionellae infection by at least one of the following: 1) isolation of legionellae from 
tissue or respiratory secretions, 2) detection of Legionella pneumophila serogroup 1 
(Lp-1) antigens in urine by radioimmunoassay or enzyme immunoassay, or 3) a four- 
fold rise in Legionella serogroup-specific antibody titer to >128 between acute- and 
convalescent-phase serum specimens. Possible nosocomial LD was defined as onset 
of respiratory symptoms of LD after 2-9 days of continuous hospitalization (the incu- 
bation period for LD is usually 2-10 days). 

Through intensified surveillance and examination of infection-control and micro- 
biology laboratory records, 25 cases of LD linked to hospitalization during 1987-1996 
were identified; 16 were definite cases, and nine were possible cases (Figure 1). All 
were diagnosed by culture. The median age of case-patients was 56 years (range: 17- 
81 years); 13 (52%) were male. Most case-patients had received either heart or 
heart/lung transplants (11 [44%]) or bone marrow transplants (seven [28%]). Seven 
(28%) other patients were either immunocompromised (four) or had some form of 
chronic illness (three). Twelve (48%) patients died during their hospitalization; eight of 
these patients had LD identified on autopsy. During January-September 1996, cases 
of nosocomial LD occurred among eight (6%) of the 134 cardiac and bone marrow 
transplant patients. 

Based on a case-control study that matched the 25 case-patients with 49 controls 
(only one appropriate control was available for one case-patient) by age, date of ad- 
mission to hospital X, and underlying medical condition, no single risk factor for ac- 
quisition of disease was identified. However, information about exposure to showers, 
other aerosol sources, or ingested water for some patients was unavailable. 
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FIGURE 1. Number of cases of nosocomial Legionnaires disease (LD) at hospital X, 
by date of onset — Arizona, 1987-1997* 
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"Respiratory illness with a new infiltrate on chest roentgenogram occurring after >10 days of 
continuous hospitalization for a nonpneumonia illness and laboratory confirmation of legionel- 
lae infection by at least one of the following: 1) isolation of legionellae from tissue or respi- 
ratory secretions, 2) detection of Legionella pneumophila serogroup 1 (Lp-1) antigens in urine 
by radioimmunoassay or enzyme immunoassay, or 3) a fourfold rise in Legionella serogroup- 
specific antibody titer to 2128 between acute- and convalescent-phase serum specimens. 

5Onset of symptoms of LD after 2-9 days of continuous hospitalization. 


During August 1996, Lp-6, Lp-11, L. anisa, and a Legionella-like organism desig- 
nated D-1620 were cultured from the hot water distribution system, and Lp-1, Lp-4, 
Lp-6, and Lp-11 were cultured from swabs and water samples from water softeners. 
Water obtained from the wellhead of a private well that supplied some areas of the 
hospital contained Lp-1. Lp-6 was cultured from samples obtained from taps and 
showers in patients’ rooms and a carpet-cleaning unit used on the transplant ward. Air 
sampling within patient showers identified Lp-6 in respirable (1-5-micron) droplets. 
Seven patient isolates from 1996 were serogrouped. Of these, one was a serogroup 
10; the remaining six were Lp-6, and five of these six were identical to Lp-6 environ- 
mental isolates from water softeners, showers, and shower aerosols by pulsed-field 
gel electrophoresis. 

Thermal decontamination of the hot water distribution system had been conducted 
in July 1996, but legionellae were later isolated from the potable water; three cases 
occurred after thermal decontamination. In response, the hot water distribution sys- 
tem was hyperchlorinated, and the water temperature at the taps was maintained at 
120 F (49 C); however, following these measures, Lp-6 was again cultured from the 
potable water. As a result, additional measures that were implemented included in- 
stalling chlorine injection devices, removing areas of low flow (“deadlegs”) in the 
potable water plumbing, disconnecting the water softeners, and repeating the hyper- 
chlorination procedures. No new cases of nosocomial LD have been identified at hos- 
pital X since September 1996. Although cultures of potable water samples from the 
distribution system of a unit where transplant patients were not present were positive 
for L. bozemanni in December 1996, subsequent samples from other areas have been 
negative. 
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Ohio, 1989-1997 

During January-June 1996, nosocomial LD occurred in two patients at hospital 
Y. Nosocomial LD transmission had occurred at hospital Y in 1977; however, an 
epidemiologic investigation had not identified the source of transmission. Beginning 
in 1989, as part of surveillance for nosocomial LD, urine samples from all patients with 
nosocomial pneumonia were tested for Lp-1 antigen. 

Cases of nosocomial LD were defined as in the investigation in Arizona. 
Examination of infection-control and microbiology laboratory records from 1989 
through 1996 identified nine patients with definite nosocomial LD and 29 patients with 
possible nosocomial LD (Figure 2). The median age for these 38 patients was 65 years 
(range: 36-85 years); 21 (55%) patients were male. Fifteen (39%) had at least one 
underlying chronic medical illness, and another 13 (34%) were immunocompromised 
by disease or immunosuppressive medication. Six (16%) were inpatients on the psy- 
chiatric ward. Eleven (29%) died during their hospitalization. 

A case-control study was conducted to assess potential risk factors for infection, 
matching 36 case-patients (no charts were available for two patients) and 72 controls 
by age, date of discharge from hospital Y, and underlying condition. Information about 
exposure to showers, pneumatic nebulizers, other aerosol sources, or ingested water 
was incomplete for some case-patients and for some controls. However, case-patients 
were more likely than controls to have had documented exposure to common aero- 
sol-producing devices (showers and/or medication nebulizers) during the 2 weeks 
before onset (matched odds ratio [MOR]=2.9; 95% confidence interval [Ci]=1.2-74.0). 
Medical (nonpsychiatric) case-patients were more likely than controls to have re- 
ceived at least one medication by nebulizer during the 2 weeks before onset 
(MOR=3.2; 95% Cl=1.1-10.6); however, only 40% of medical case-patients had received 
nebulized medication. Review of respiratory therapy practices indicated that nebulizer 


FIGURE 2. Number of cases of nosocomial Legionnaires disease (LD) at hospital Y, 
by date of onset — Ohio, 1987-1997* 
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"Respiratory illness with a new infiltrate on chest roentgenogram occurring after 210 days of 
continuous hospitalization for a nonpneumonia iliness and laboratory confirmation of legionel- 
lae infection by at least one of the following: 1) isolation of legionellae from tissue or respi- 
ratory secretions, 2) detection of Legionella pneumophila serogroup 1 (Lp-1) antigens in urine 
by radioimmunoassay or enzyme immunoassay, or 3) a fourfold rise in Legionella serogroup 
specific antibody titer to 2128 between acute- and convalescent-phase serum specimens. 

Onset of symptoms of LD after 2-9 days of continuous hospitalization. 
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equipment was sometimes rinsed with tap water between doses to reduce clogging. 
An increased risk for nosocomial LD also was associated with hospitalization in only 
one of the three inpatient medical/surgical buildings (building 1) (MOR=5.0; 95% 
Cl=1.5-22.5) and within the psychiatric facility (MOR=undefined; 95% Cl=3.1-infinity). 
However, all three medical/surgical inpatient buildings and the inpatient psychiatric 
facility were implicated as sites of transmission. 

Lp-1 was isolated from samples obtained from multiple sites in the hot water distri- 
bution system during 1994-1996, and the percentage of outflow sites testing positive 
was consistently highest in building 1 and the psychiatric building. All Lp-1 isolated 
from potable hot water samples in 1994-1996, as well as Lp-1 isolated from potable 
water in 1984 and from a hospital Y patient with nosocomial LD in 1985, were identical 
to the three clinical isolates from 1992, 1994, and 1995 by monoclonal antibody and 
arbitrarily-primed polymerase chain reaction subtyping. Although L. pneumophila 
was recovered from cooling tower reservoir water collected from two hospital facili- 
ties, these isolates were serogroups other than Lp-1. 

Periodic culturing of the hot water distribution system at hospital Y since 1994 had 
been used to guide decontamination efforts. Thermal (heating to 160 F [71 C] at the 
tap for 5 minutes) and chlorine (maintaining a chlorine level of 1-2 mg/L at the tap for 
at least 5 minutes) decontamination had been only temporarily effective in reducing 
the number of sites positive for Lp-1. A copper-silver ionization system installed in 
1995 neither reduced the number of positive samples nor terminated transmission. 
Interventions recommended at the conclusion of this investigation in June 1996 in- 
cluded discontinuing the use of tap water to rinse medical nebulizer equipment, 
repeating the hyperchlorination procedure as needed in response to positive potable 
water cultures, increasing the hot water temperature at the point-of-use to at least 
120 F (49 C), and identifying deadlegs in the potable water plumbing. 

Following these interventions, no new cases of nosocomial transmission were 
identified until February 28, 1997, when a case of possible nosocomial LD occurred 
in a patient in a critical-care unit. Lp-1 isolates from a sample of the patient's lung 
tissue and from the potable water supply in his room were identical to all previous 
isolates by monoclonal antibody subtyping. Hospital personnel discovered a pre- 
viously undocumented cross-connection between the hot-water tank from an adjacent 
outpatient-care building and the critical-care unit. This tank was cleaned, and the sup- 
ply system hyperchlorinated. No new cases have been identified at hospital Y since 
March 1997. 

Reported by: C Kioski, MPH, G Cage, B Johnson, C Rosales, B England, MD, State Epidemiolo- 
gist, Arizona Dept of Health Svcs. TJ Halpin, MD, State Epidemiologist, Div of Preventive 
Medicine, Ohio Dept of Health. Childhood and Respiratory Diseases Br, Div of Bacterial and 
Mycotic Diseases, National Center for Infectious Diseases, CDC. 

Editorial Note: The findings in these and other recent investigations (7) indicate the 
capacity for legionellae to colonize hospital plumbing systems for long periods and, 
in the absence of effective preventive measures, to represent an ongoing risk for in- 
fection. Colonization rates are higher in large hospitals with older, large hot-water 
tanks in which water is held at lower temperatures (2). Hospital X served a large bone 
marrow and organ transplant patient population, and nosocomial legionellae trans- 
mission resulted in substantial morbidity and mortality during at least a 17-year pe- 
riod in this group of immunocompromised patients. Standard respiratory disease 
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infection-control measures (high efficiency particulate air filtered positive-pressure 
rooms, patient use of surgical masks while out of the room, and use of sterile water in 
respiratory therapy equipment) were insufficient to prevent transmission within hos- 
pital X. At hospital Y, long-term interruption of transmission had not been achieved 
since recognition of legionellae transmission in 1977, despite use of a variety of strate- 
gies including hyperchlorination, thermal disinfection, and metal ionization. In addi- 
tion, incomplete plumbing system records resulted in delayed treatment of 
appropriate potable water systems. 

Nosocomially acquired LD accounts for a substantial proportion of all reported 
cases of this disease: during 1980-1989, of 3524 cases reported to CDC, 23% were 
nosocomial, and mortality was 40%, compared with a mortality of 20% in community- 
acquired disease (3). Numerous outbreaks of nosocomial LD have been reported 
since the etiologic agent of LD was first identified in 1977 (4). When a case of noso- 
comial LD is recognized, additional cases often will be identified (5). Therefore, iden- 
tification of one patient with definite nosocomial LD or two persons with possible 
nosocomial LD within 6 months should prompt an epidemiologic investigation. 
Heightened prospective surveillance for additional cases and a retrospective review of 
serologic, microbiologic, and postmortem data to identify previously unrecognized 
cases also should be instituted (4). 

Diagnosis of nosocomial LD requires heightened clinical suspicion and special 
laboratory techniques. For disease caused by Lp-1, urinary antigen detection is a rapid 
and highly specific diagnostic test (6). Infection with non-serogroup 1 L. pneumophila 
and other legionellae requires culture, paired serum antibody titers, or direct fluores- 
cent antibody testing for diagnosis. The decision to initiate an environmental investi- 
gation should consider both the type of patient population exposed and the level of 
risk for nosocomial transmission. Routine culturing of potable hospital water has been 
advocated (7) even in the absence of identified LD transmission; however, additional 
data are needed to define the relation between water culture results and risk for dis- 
ease. 

Legionellae are found in natural and man-made aquatic environments, but growth 
to high concentrations occurs most often at water temperatures of 77 F-108 F (25 C- 
42 C). Concern about the risk for scalding injuries has prompted some jurisdictions to 
regulate temperatures in hospital hot water systems at levels conducive to legionellae 
growth. Additions and alterations to hospital plumbing systems in response to chang- 
ing hospital facility needs may create areas of stagnation and sediment buildup, fac- 
tors also shown to enhance legionellae colonization (8,9). These stagnant areas may 
be resistant to chlorination, thermal disinfection, and ionization. 

Respiratory therapy equipment should be rinsed only with sterile (not distilled) 
water. When water distribution systems are suspected as the source of nosocomial 
LD, patient exposure to potable water aerosols and ingestion of potable water should 
be minimized. Standard decontamination procedures for potable hot water systems 
include thermal disinfection and hyperchlorination. Because eradication of legionellae 
from water distribution systems generally is not possible, a maintenance program 
to minimize regrowth of legionellae should also be implemented. Raising the water 
temperature to 120 F-125 F (49 C-52 C) at the fixture (although higher temperatures 
may increase the risk of scalding) and infusion of chlorine to maintain consistent lev- 
els of 1-2 mg/L have been employed to achieve long-term decontamination in many 
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hospitals. Although metal ionization systems may be effective, whether they offer an 
advantage over conventional methods is unclear; in hospital Y, nosocomial transmis- 
sion persisted after installation of an ionization system. Detailed guidelines on the 
prevention of nosocomial LD, including decontamination procedures for contami- 
nated potable water and cooling systems, have been published (4) and are available 
electronically on the World-Wide Web at http:/Awww.cdc.gov/ncidod/diseases/hip/ 
pneumonia/pneu_mmw.htm. 
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Cancer Screening Offered by Worksites — 
United States, 1992 and 1995 


Since the early 1970s, many U.S. businesses have implemented worksite health 
promotion programs to help contain employer health-care costs; improve employees’ 
health status, productivity, and morale; reduce absenteeism and employee turnover; 
and provide a convenient setting for screening and education. Because approximately 
130 million persons in the United States work, the worksite is an effective location for 
offering health screening and educational programs otherwise unaccessible to at-risk 
persons (17,2). From the late 1980s to the early 1990s, the prevalence of worksite 
health promotion activities increased in the United States (3). To characterize more 
recent national practices in worksite-based cancer screening programs, CDC exam- 
ined data from two national probability surveys—the Office of Disease Prevention and 
Health Promotion’s (ODPHP’s) 1992 National Worksite Health Promotion Survey and 
CDC’s 1995 Worksite Benchmark Survey (4,5). This report summarizes the results 
of the analysis, which indicate that, in contrast to previous findings about worksite 
health promotion in the 1980s, the prevalence of worksites offering cancer screening 
declined from 1992 to 1995. 
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The 1992 ODPHP survey was designed to measure worksite health promotion ac- 
tivities, policies, screening programs, and educational efforts in 14 program areas. In 
1995, CDC implemented the Benchmark Survey, designed to provide prevalence 
measures of worksites’ philanthropy, policies, and practices related to acquired immu- 
nodeficiency syndrome and compare them with eight other health topics. The Bench- 
mark Survey also included selected questions from the ODPHP survey to measure 
changes since 1992. Both surveys measured the prevalence of worksite screening 
programs for colorectal, skin, cervical, oral, and breast cancers. The 1995 survey also 
asked about prostate cancer screening. 

The sampling frame for both surveys was a list obtained from commercial vendors 
of all U.S. private-sector worksites with 250 employees (4,5). Stratified random 
samples of 1507 (1992) and 1720 (1995) worksites for the respective surveys were se- 
lected to represent four size strata and six standard industry types. Both surveys used 
computer-assisted telephone interviews of directors of health promotion or human 
resources. The response rate among eligible worksites sampled was 74% for the 
1992 survey and 78% for the 1995 survey (4,5). Estimates of prevalence rates for the 
1992 survey were obtained from the survey’s technical report (4). Weighted estimates 
and their associated sampling variances for the 1995 survey were computed using 
SUDAAN. From 1992 to 1995, changes of =>7% for worksites offering cancer screening 
and >12% for worksites offering specific cancer screenings were detectable at the 
0.05 (two-tailed) level with 80% power. 

The overall proportion of worksites offering cancer screening decreased signifi- 
cantly from 1992 (12.0%; 95% confidence interval [Ci]=+2.0%) to 1995 (6.5%; 
95% Cl=+2.6%), with significant interactions by size and type of worksite (Table 1). 
Decreases occurred in three of the four size strata (range: 8.2%-22.5%), but not in the 
smallest worksites. Despite significant decreases, the prevalence of worksites offering 
screening increased directly with the number of employees at the worksite. Stratifica- 
tion by industry type indicated substantial decreases in the prevalence of cancer 
screening programs offered by the agriculture/mining/construction (7.5%), whole- 
sale/retail (7.6%), and transportation/public utilities (7.5%) industries. In comparison, 
the prevalences of programs offered by finance/insurance/real estate, manufacturing, 
and service industries were unchanged. 

Of the worksites offering cancer screenings, breast cancer screening was the most 
common test offered in both 1992 and 1995 (Table 2). The proportion of worksites 
providing colorectal and oral cancer screenings decreased substantially from 1992 to 
1995, and the proportion of worksites offering screening for breast and cervical can- 
cers was unchanged. Screening for prostate cancer was not directly assessed by the 
1992 survey; however, prostate cancer screening was the second most frequently 
offered screening service in 1995. 

Reported by: V lannacchione, MS, Research Triangle Institute, Research Triangle Park, North 
Carolina. Office of the Director, and Program Svcs Br, Div of Cancer Prevention and Control, 
National Center for Chronic Disease Prevention and Health Promotion, CDC. 

Editorial Note: The findings in this report indicate that substantially fewer U.S. work- 
sites offered cancer screening in 1995 than in 1992. Potential reasons for this decrease 
include recent trends in corporate downsizing; employers’ uncertainty regarding the 
effectiveness of worksite screening programs; and employers’ perceptions of on-site 
screenings as duplicating services available elsewhere. In addition, employers may 
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TABLE 1. Percentage of worksites offering cancer screenings, by size and industry type 
— United States, 1992 and 1995 





1992 1995 9% 
(n=1507) (n=1720) : a 

Size/Industry % (95% Cli*) % (95% Cl) 1992 to 1995 
Size of worksite 

50- 99 employees 6.2 (+2.3%) 4.4 

100-249 employees 13.4 (+3.3%) 5.2 

250-749 employees 22.7 (+5.1%) 10.3 

>750 employees 57.5 (+8.0%) 








4.2%) 
2.7%) 
4.0%) 
10.9%) 


H+ H HH I 


Type of industry 
Agriculture/Mining/Construction 9.5 (+5.0%) 1.8%) 
Manufacturing 10.1 (+3.2%) . 8.1%) 
Transportation/Communications/Utilities (+6.7%) : (+ 4.6%) 
Wholesale/Retail 9.0 (+3.6%) i t 1.2%) 
Finance/Insurance/Real estate (+6.5%) + 3.9%) 
Services (+4.3%) + 5.6%) 


Total (+2.0%) ‘ + 2.6%) 


* Confidence interval. 
tp<0.001. 
§p<0.01. 
{p<0.05. 
** Overall test not reported because of interactions by size and type of worksite. 





recognize the need for screening services to include appropriate links to the health- 
care delivery system to ensure that employees receive appropriate diagnostic follow- 
up, but such comprehensive services can be costly (6). 

Advantages of worksite screening programs include decreasing health-care costs 
by early detection and treatment of disease and reducing the barriers of time, cost, 
and inconvenience (2). However, the efficacy of worksite-based screening programs 
has not been conclusively established, and benefits have focused primarily on mam- 
mography (7). 

The findings in this report are subject to at least three limitations. First, overall ob- 
jectives and contexts of the two surveys differed; however, individual questions were 
similar or identical. Second, some survey questions about specific cancer screening 
programs may have required knowledge not available to some respondents, possibly 
introducing measurement bias. Finally, because only 12% of worksites in 1992 and 
6% in 1995 offered cancer screening programs, estimates of the specific types of can- 
cer screenings offered were associated with wide confidence intervals. 

In addition to confirming the findings in this report, priorities for assessment in- 
clude determining the reasons for the decrease and assessing the efficacy of worksite 
programs. Employers should consider offering screening services if they have been 
proven effective. If the screening test is effective but the efficacy of offering the test at 
the worksite is unknown, employers can be influential in encouraging screening, even 
if they do not offer the service onsite. To provide comprehensive screening services 
for their employees, employers should consider promoting and offering screening 
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TABLE 2. Percentage of cancer screenings offered in worksites reporting at least one 
type of cancer screening, by type of cancer — United States, 1992 and 1995 





1992 1995 


(n=181) (n=215) % Change from 
Type of cancer (95% Ci*) / (95% Cl) 1992 to 1995 
Breast (+8.6%) (+17.8%) 
Prostate _ , (+14.2%) 
Colorectal (+8.9%) . (+12.9%) 
Cervical ; (+8.0%) (+21.2%) 
Skin ; (+7.5%) (+ 9.8%) 
Oral (+6.4%) ; (+ 2.8%) 














*Confidence interval. 
'Not asked. 
5p<0.001 


and ensuring that insurance carriers and managed-care plans cover and actively pro- 
mote screening programs. 
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FIGURE I. Selected notifiable disease reports, comparison of provisional 4-week totals 
ending May 10, 1997, with historical data — United States 


CASES CURRENT 


DISEASE DECREASE INCREASE 4 WEEKS 


Hepatitis A 1,572 
Hepatitis B 582 
Hepatitis, C/Non-A, Non-B 236 
Legionellosis 54 
Malaria 
Measles, Total 
Meningococcal Infections 
Mumps 
Pertussis 
Rabies, Animal 
Rubella 
0.25 
Ratio (Log Scale)” 
Beyond Historical Limits 
*Ratio of current 4-week total to mean of 15 4-week totals (from previous, comparable, and 


subsequent 4-week periods for the past 5 years). The point where the hatched area begins is 
based on the mean and two standard deviations of these 4-week totals. 


TABLE |. Summary — provisional cases of selected notifiable diseases, 
United States, cumulative, week ending May 10, 1997 (19th Week) 





Cum. 1997 Cum. 1997 





Anthrax 
Brucellosis Poliomyelitis, paralytic 
Cholera ! Psittacosis 
Congenital rubella syndrome 2 Rabies, human 
Cryptosporidiosis* : Rocky Mountain spotted fever (RMSF) 
Diphtheria Streptococcal disease, invasive Group A 
Encephalitis: California* Streptococcal toxic-shock syndrome* 
eastern equine* Syphilis, congenital* 
St. Louis* Tetanus 
western equine* Toxic-shock syndrome 
Hansen Disease { Trichinosis 
Hantavirus pulmonary syndrome*' Typhoid fever 
Hemolytic uremic syndrome, post-diarrheal* Yellow fever 
HIV infection, pediatric** 


Plague 














no reported cases 

*Not notifiable in all states 

'Updated weekly from reports to the Division of Viral and Rickettsial Diseases, National Center for infectious Diseases (NCID) 
Updated monthly to the Division of HIV/AIDS Prevention-Surveillance and Epidemiology, National Center for HIV, STD, and 
TB Prevention (NCHSTP), last update April 29, 1997 

{Updated from reports to the Division of STD Prevention, NCHSTP. 
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TABLE Il. Provisional cases of selected notifiable diseases, United States, 
weeks ending May 10, 1997, and May 11, 1996 (19th Week) 
Escherichia 
coli 0157:H7 
Chiamydia NETSS' PHLIS Gonorrhea 
Cum | Cum Cum Cum Cum } Cum 











Reporting Area 1997 1996 1997 1997 1997 1996 
UNITED STATES 2 011 134,060 148,362 356 156 86,477 108,717 
NEW ENGLAND 1 ] 5,618 6,902 14 1,866 2,849 
Maine 333 U 17 18 
N.H 6 252 255 47 54 
vt 5 } 136 172 18 23 
Mass 2 2,573 2,406 823 793 
a 5 61 761 177 188 202 

nn 2 1,563 3,292 773 759 
MID. ATLANTIC 6 16,236 26,366 9,806 230 
Upstate N.Y 3 753 N N 1,737 48 
N.Y. City 3 8,154 14,055 3,793 129 

2,593 5,498 1,499 372 

5,489 6,813 2,777 681 

CENTRAL 21,646 32,699 5 C 13,023 
27 5,082 7,519 3 3,221 
3,204 3,595 13 2 2,205 

4,128 9,488 2,051 

6,689 7,992 17 ’ 4,416 

2,543 4,105 \ 1,130 

ENTRAL 83 ) 8,103 11,702 50 : 3,751 
1,806 2s f U 

360 1 452 

», 120 2,609 

381 23 

479 41 

793 2 89 

1,763 537 

30,029 

401 
4,673 
1,319 
2,927 

583 
5,757 
3,991 
4,438 
5,940 
12.018 
1,628 
3,875 
3,890 
2,625 
8,736 

928 
2,430 
1,755 
3,623 
2,617 
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N: Not notifiable U: Unavailable no reported cases 
“Updated monthly to the Division of HIV/AIDS Preven 
last update April 29, 1997 

"National Electronic Telecommunications System for Surveillance 
Public Health Laboratory Information System. 


C.N.M.1.: Commonwealth of Northern Mariana Islands 
tion-Surveillance and Epidemiology, National Center for HIV, STD, and TB Prevention, 
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TABLE Il. (Cont’d.) Provisional cases of selected notifiable diseases, United States, 
weeks ending May 10, 1997, and May 11, 1996 (19th Week) 





Reporting Area 


Legioneilosis 


Lyme 
Disease 


Malaria 


Syphilis 
(Primary & Secondary) 


Tuberculosis 


Pabies, 
Animal 








Cum. 
1996 


Cum. 
1997 





Cum 
1996 


Cum. 
1997 





Cum 
1997 


Cum 
1996 


Cum. 
1997 


Cum 
1996 








Cum. 


1996 


Cum 
1997 





Cum. 
1997 





UNITED STATES 


NEW ENGLAND 
Maine 

N.H 

Vt 

Mass 

R.! 

Conn 


MID. ATLANTIC 
Upstate N.Y. 


E.N. CENTRAL 
Ohio 


W.N. CENTRAL 
Minn 

lowa 

Mo 

N. Dak 

S. Dak 

Nebr 

Kans 


S. ATLANTIC 


el 


E.S. CENTRAL 
Ky. 

Tenn 

Ala 

Miss 


W.S. CENTRAL 
A 


MOUNTAIN 
Mont 
Idaho 
Wyo 
Colo 

N. Mex 
Ariz 
Utah 
Nev 
PACIFIC 
Wash 
Oreg 
Calif 
Alaska 
Hawaii 


Amer. Samoa 
C.N.M.1 
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268 
13 
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—O Sen We ow 
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918 1,467 
179 146 
3 
4 2 


W-~—9h— 
~ ONOOns -N— 
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423 398 


12 1 
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1 
3 
1 
1 
4 
2 


24 
19 
73 
24 
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wuTwad 
DMOwWwWo 


-~wWwo 


Nw 
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2,835 4,448 
59 66 


> 
Mrmr © 
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~J 


4,859 
114 


6,120 


2,503 





N: Not notifiable 


U: Unavailable 


no reported cases 
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TABLE Ill. Provisional cases of selected notifiable diseases preventable by vaccination, 
United States, weeks ending May 10, 1997, 
and May 11, 1996 (19th Week) 


H. influenzae, Hepatitis (Viral), by type 
invasive 4 





Measles (Rubeola) 


B Indigenous imported’ 
Cum Cum Cum Cum Cum Cum 
Reporting Area 1997* 1996 1997 1996 1997 


447 9,245 9,807 











Cum Cum Cum. 




















1996 al 1997 1997 1997 





3 29 14 43 
204 120 
26 

13 

6 

88 

20 

51 


93 


)UNTAIN 
nt 


Ureg 

Calif 

Alaska 

Hawai 

Guam 

PR 

VI 

Amer. Samoa 

C.N.M.1 4 10 


N: Not notifiable U: Unavailable 





no reported cases 
*Of 89 cases among children aged <5 years, serotype was reported for 39 and of those, 16 were type b 
"For imported measles, cases include only those resulting from importation from other countries. 
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TABLE Ill. (Cont’d.) Provisional cases of selected notifiable diseases preventable 
by vaccination, United States, weeks ending May 10, 1997, 
and May 11, 1996 (19th Week) 





Reporting Area 


Meningococcal 
Disease 


Mumps 


Pertussis 


Rubella 








Cum 


Cum 
1996 


1997 





1997 | 


Cum 


Cum 
1997 1996 





1997 


| 


Cum 


1997 


Cum 
1996 





1997 | 


Cum 
1997 


| 





UNITED STATES 
NEW ENGLAND 
Maine 

N.H 

Vt 

Mass 

R.I 

Conn 


MID. ATLANTIC 
Upstate N.Y. 
N.Y. City 


Pa 
E.N 
Ohi 
Ind 
i 
Mich 
Wis 


W.N 
Minn 
lowa 
Mo 

N. Dak 

S. Dak 

Nebr 

Kans 

S. ATLANTIC 
Del 

Md 

D.C 


CENTRAL 


CENTRAL 


S. CENTRAL 


CENTRAL 


MOUNTAIN 
Mont 
Idaho 
Wyo 
Colo 

N. Mex 
Ariz 
Utah 
Nev 
PACIFIC 
Wash 
Oreg 
Calif 
Alaska 
Hawaii 


Amer. Samoa 
C.N.M.1 


1,522 
94 

J 

¥ 

2 

51 


1,403 


+) 
17 


13 


222 252 


MN wo@ 


n 
co 


N= \ 
aWwwuoo 
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1 


1,818 


1,133 
224 
10 
16 


3 


15 





N: Not notifiable 


U: Unavailable 


-: no reported cases 
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TABLE IV. Deaths in 122 U.S. cities,* week ending 
May 10, 1997 (19th Week) 


All Causes, By Age (Years) Pai’ All Causes, By Age (Years) 


Reporting Area All Total Reporting Area All 
Ages >65 | 45-64] 25-44] 1-24] <1 Ages >65 | 45-64 125-44] 1-24] <1 
602 443 («1 120 2 


NEW ENGLAND 2 . 90 38 10 1 ATLA 1,094 
Boston, Mass . 00 2% 6 B Z f ; 186 
P= = : - ~ 149 
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U: Unavailable no reported cases 

"Mortality data in this table are voluntarily reported from 122 cities in the United States, most of which have populations of 100,000 or 
more. A death is reported by the place of its occurrence and by the week that the death certificate was filed. Fetal deaths are not 
included 

Pneumonia and influenza 

SBecause of changes in reporting methods in this Pennsylvania city, these numbers are partial counts for the current week. Complete 
counts will be available in 4 to 6 weeks 

Total includes unknown ages 
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